Abstract The earliest records of traditional Chinese medicine (TCM) prevention and treatment of epilepsy dated back to famous "Huang Di Nei Jing." TCM "spasmolytic powder" (equal-ratio compatibility of scorpion and centipede) is a famous prescription which was recognized as a useful addon drug for refractory epilepsy in clinical observations. Multidrug resistance gene (mdr1) product Pgp overexpression in blood-brain barrier and blood-cerebrospinal fluid barrier is well recognized as the drug resistance mechanism of refractory epilepsy. Here, we established the drugresistant epilepsy Sprague-Dawley rat model induced by Coriaria Lactone and treated these rats with topiramate and verapamil and low dose, middle dose, and high dose of spasmolytic powder by intragastric administration for 1 week. Electroencephalogram, real-time PCR, and immunohistochemistry were respectively used to detect epileptic discharge frequencies and amplitudes and expression of mdrl mRNA and Pgp on hippocampus and temporal lobe of rats. The results showed that the seizure decreases significantly in the high-and middledose groups of spasmolytic powder and topiramate group; in addition, mdr1 mRNA and Pgp expressions on hippocampus and temporal lobe of these drug intervention groups were significantly less than the model group (P<0.05). These findings indicate that inhibition of intracephalic Pgp expression is possibly one of mechanisms of spasmolytic powder treating refractory epilepsy.
Introduction
Epilepsy is a common chronic disease of nervous system, and it is listed by World Health Organization as one of five major nervous and mental diseases that shall be controlled and prevented highly in the whole world. All over the world, there are about 50 million patients with epilepsy and two million new cases annually (Jallon 1997; Kotsopoulos et al. 2002) . In China, cases of epilepsy have reached more than nine million with 0.4 million new cases; the morbidity rate is 7‰. (Wang et al. 2003a ). Once epilepsy is diagnosed, several years of antiepileptic drug (AED) treatment are usually required. Although more than 20 kinds of antiepileptic western medicines have been applied in clinic (Bazil 2002) , disease conditions of about 30 % patients cannot be controlled by normal AED treatment. This kind of epilepsy is called as refractory epilepsy which seriously harms human health and causes a huge economic burden and mental stress to families and society (Löscher and Schmidt 2002) . Patients with epilepsy need long-term medication, especially in patients with refractory epilepsy which present different extents of dose dependence and drug resistance and these AEDs will possibly cause a series of side effects to patients with epilepsy. For example, antiepileptic drug hypersensitivity syndrome is one of the most serious side effects and most AEDs will possibly cause this kind of side effect with the mortality rate of 25 % (Miller 2008) . Therefore, it is very difficult for many epileptic patients to persist in western medicine therapy. Traditional Chinese medicine (TCM) treatment is an alternative or complementary therapy for patients with epilepsy in recent years, especially for patients with refractory epilepsy.
The earliest records of TCM prevention and treatment of epilepsy dated back to famous "Huang Di Nei Jing" of Spring and Autumn Warring States period in the fifth-third century BC. Scorpion, centipede, Radix Bupleuri, Rhizoma Chuanxiong, Rhizoma Pinelliae, Danshen root, Rhizoma Acori Talarinowii are commonly used antiepileptic Chinese drugs which have accumulated abundant clinical experiences, and poisonous side effects are relatively smaller with some animal experiments (Cao and Fan 2006) . In addition, the equal-ratio compatibility of scorpion and centipede (scorpion and centipede fine powders are mixed according to the ratio of 1:1; each dosage, 1∼1.5 g; administration with water; two-four times/day) is just the famous prescription "spasmolytic powder" (Xu 1985) . Ancient documents and modern clinical observations have confirmed that it is applicable to various types of epilepsy (Zhang 1985) . Also, spasmolytic powder added into AEDs or other antiepileptic TCM treatment can improve the whole clinical efficacy. Jiao Shude's (Jiao 1977 ) "medication experience" also highlighted the combination of scorpion and centipede, and treat effects could be with enhanced each other; therefore, they were usually used jointly. This study team found in clinical practice that addition of scorpion and centipede had a significant clinical efficiency for treatment of refractory epilepsy. However, as evidences for TCM treating refractory epilepsy at home and abroad are deficient at present (Li et al. 2009 ), and modern medicine only proves the antiepileptic effect of scorpion or centipede on various epilepsy models (Zhou et al. 2002; Huang and Zuo 2006; Wang et al. 2007) , there are no relevant experiments of verifying that the equal-ratio compatibility of scorpion and centipede has antiepileptic and antidrug-resistant effect.
Drug-resistant mechanism of epilepsy is very complicated, but Pgp overexpression in microvascular endothelial cells and astrocyte of blood-brain barrier and blood-cerebrospinal fluid barrier (CSF) barrier is a well-recognized drug resistance mechanism of refractory epilepsy until now (Tishler et al. 1995; Aronica et al. 2004; Sills and Kwan 2001; Potschka et al. 2004) . Pgp is an ATP-dependent drug transport pump, and most AEDs are action substrates of Pgp (Chen et al. 1986; Morrow and Cowan 1988) . For patients with drug-resistant epilepsy, Pgp upregulation possibly causes drug pump-out increase and causes concentration of AEDs in brain interstitial fluid to reduce. Therefore, effective treatment concentration cannot be achieved (Deffie et al. 1989 ). At present, main treatment measures for drugresistant epilepsy from viewpoint of Pgp include two ways: one is to research novel AEDs of non-Pgp substrate such as levetiracetam (Potschka et al. 2004) , and the other is to use drugs or other means to block the action of Pgp. Current commonly researched drugs such as verapamil, cyclosporin A, valspodar, etc. can act as Pgp-blocking agents. However, these drugs have poor specificity and great cell toxicity. Therefore, they are difficult for clinical application (Bates et al. 2002; Thomas and Coley 2003) . Pgp-blocking agents with small side effects and strong specificity require to be developed further.
Therefore, we propose a hypothesis that inhibition of intracephalic drug transport pump Pgp is possibly one of mechanisms of spasmolytic powder treating refractory epilepsy. In order to provide a basis for further screening new drugs for treatment of refractory epilepsy, in this study, we took experienced prescription spasmolytic powder as investigated subjects and respectively took topiramate and verapamil as positive control, to test the anticonvulsant and antidrug resistance effect of spasmolytic powder in classical Coriaria Lactone (CL)-kindling drug-resistant epileptic Sprague-Dawley (SD) rat model.
Materials and Methods

Animals and Materials
A total of 75 healthy male SD rats of 6-8 weeks old with body weight of 100-120 g were provided by West China Center for Experimental Animals, Sichuan University. The experiment was approved by the Experimental Animal Management Institute of Sichuan University and strictly complied with the "Laboratory Animal Welfare Protection Law of China." Before the experiment, it was ensured that rats adapted to the environment for more than 72 h. Rats could freely drink water at room temperature of 22°C and shared sunlight for 12 h daily ( 6:00 am to 18:00 pm hours). CL injection liquid (concentration of effective component, 5 mg/mL) was one kind of mixture which was extracted by the Hospital of Chengdu University of Traditional Chinese Medicine from traditional Chinese medicine Coriaria sinica, and its main component included tutin (C15H19O6) and coriamyrtin (C15H18O5) which may work as GABA antagonist (Kudo et al. 1984) . Topiramate tablet (25 mg/ tablet) was purchased from Xi'an Yangsen Pharmaceutical Company Limited (batch number H20020555), and verapamil tablet (120 mg/tablet) was purchased from North China Pharmaceutical Group Preparation Company Limited (batch number H20058928). Before the experiment, they were ground into powder and dissolved with normal saline (NS). Processed scorpion and centipede were purchased from Beijing Tongrentang Pharmacy to make spasmolytic powder. Scorpion and centipede were insoluble solid Chinese drugs; therefore, they were ground into impalpable powder and mixed according to the ratio of 1:1 using distilled water as a dispersion medium. Also, various components of drug dispersed in the dispersion medium in the form of particles to form liquid preparation, which was called as suspension-type liquid preparation.
Preparation of Refractory Epilepsy Animal Model
Experimental rats were randomly divided into test group (67 rats) and control group (eight rats). For SD rats of the test group, a subthreshold dose of CL (0.4 mL/kg) was administered by intramuscular injection every 72 h, and observation was carried out for 24 h at each time. For the control group, equivalent (0.4 mL/kg) NS was administered by intramuscular injection. Epileptic attack estimation referred to Racine grading standard (0∼V) (Racine 1972) . Ten times of attacks over grade III during two continuous times of CL injections and attack-corresponded electroencephalogram (EEG) abnormally discharged were recognized as achieved kindling criterion.
EEG Measurement
In the test group and control group, two rats were randomly taken to EEG measurement, respectively. After anesthetized with 1 % pentobarbital (<30 mg/kg, peritoneal injection), they were fixed onto the position finder. Skins of vertex were cut off to expose skull vertex. According to Paxinos and Watson rat brain spectra, bilateral cortical and hippocampal electrode coordinates were respectively selected. On the corresponding position of skull, a small hole with 0.8 mm diameter was drilled. Single core electrode was respectively embedded and fixed with dental base acrylic resin powder, as leading electrode of recording electroencephalogram. At l0mm backward to the middle point of bilateral hole connection, the same small hole was drilled, and the other single core electrode was embedded as reference electrode. In three continuous days postoperatively, rat head was disinfected and 0.5 mL kanamycin was injected by intramuscular injection for preventing infection. After rats returned to normal state, EEG and behavior video of rats were recorded. After drug administration, EEG of various groups of rats was recorded again.
Grouping and Drug Intervention
After 24 times of CL intramuscular injections for 72 days, a total of 60 rats achieved the kindling criterion. Subsequently, 0.4 mL/kg CL was injected intramuscularly once every 7 days. These rats were randomly divided into five drug intervention groups and kindling group (ten rats/ group), namely low-dose, middle-dose, and high-dose groups of spasmolytic powder, topiramate group, verapamil group, and model group. Low-dose, middle-dose, and highdose spasmolytic powder, topiramate, and verapamil were respectively administered by intragastric administration at the same time of each day for 1 week. For the control group, the same volume of NS (2 mL/day) was administered to normal rats by intragastric administration. The commonly used empirical formula of TCM animal experiment was used to calculate the dose of spasmolytic powder of rat intragastric administration (Wang et al. 2006) . It was feasible to respectively carry out administration according to the doses of 5 times, 10 times, and 20 times of daily dosage to human. The formula was shown as following: daily dosage of rat0(daily dosage of human÷60 kg)×times. According to human maximum dosage 1.5 g/time×4 times/day06 g/day, dosages of spasmolytic powder of various intervention groups were calculated, and their dosages were, respectively, 0.5 g/kg/day (low-dose group), 1.0 g/kg/day (middledose group), and 2.0 g/kg/day (high-dose group). Dosages of western medicines were calculated according to adult human maximum dose in terms of animal body, and coefficient of rat/200 g was 6.25 (Huang et al. 2004 ). Dosage of topiramate group was 60 mg/kg/day, and the dosage of verapamil was 60 mg/kg/day. As intragastric administration, the above drugs were diluted into 10 mL/kg/day. CL intramuscular injection was carried out once every 3 days (respectively carried out at the first, fourth, and seventh days of intragastric administration), and CL intramuscular injection was carried out after intragastric administration for 1 h. Cortical EEG and video were used to monitor epileptic attack latencies (the time of epileptic attack of grade III or over firstly occurring after CL injection) of various intervention groups in 3 h after CL intramuscular injection. At the end of experiment, three rats accidentally died, and there was one rat, respectively, in low-dose group of spasmolytic powder, topiramate group, and the control group. After experimental animals were anesthetized deeply with 6 % chloral hydrate, decapitation was carried out rapidly, and brain tissues were taken out. According to requirements, they were stored in liquid nitrogen or fixed with 10 % neutral formalin and paraffin wax embedded for the next step test.
HE Staining and Immunohistochemistry
Each piece of paraffin specimen was sectioned continuously along coronal direction, and hematoxylin and eosin (HE) staining and immunohistochemistry (IHC) were respectively carried out. HE staining was carried out for observing hippocampus and cortical pathological changes. IHC assay showed Pgp expression and distribution in hippocampus and temporal lobe. IHC used EnVision method and the first antibody of rabbit anti-MDR1 polyclonal antibody (1:200, Beijing Boaosen Biological Technology Limited Company), and universal mouse and rat polymer enzyme-labeled second antibody (Dako K500711, USA); DAB kit (Dako) was used for developing. PBS replaced the first antibody, as the negative control. For image acquisition, Olympus image acquisition system was used. In addition, ImagePro-Plus 6.0 was used to analyze positive expression integrated optical density (IOD) values of hippocampus CA1 and CA3 and temporal cortex in IHC sections (in each section, six nonoverlapping high-magnification views were randomly selected to determine IOD values. Finally, the mean value was calculated). As temporal cortex and hippocampus CAl and CA3 were the drug-resistant sensitive areas and selective vulnerable areas of epilepsy, they were selected as main observation areas in this study.
Real-Time Fluorescence Quantitative PCR (RT-PCR)
Brain tissues stored in liquid nitrogen were used to complete extraction of total RNA by use of Trizol method. Namely, Trizol (Invitrogen, USA) was used to lyse tissues, isopropanol was used for precipitation, ethanol was used for washing and RNA extraction, and gel electrophoresis of 1 % agarose was used to detect RNA integrity. Reaction conditions for reverse transcription synthesis of cDNA were shown as follows: for 10 min at 30°C, for 30 min at 42°C, for 5 min at 99°C, and for 5 min at 5°C. Target gene (mdr1) took β-actin as the internal reference standard. The reaction system included Taq DNA polymerase; PCR reaction buffer (10×); MgCl 2 solution (25 mM); dNTP (25 mM) (Promega, USA); cDNA (2 μL); upstream and downstream primers; TaqMan probe (primer synthesis and probe modification: Shanghai SANGON Biological Engineering Company Limited); primer (mdr1): forward, 5′-GCCGAAAACATTCGCTATG-3′, and reverse, 5′-TCTCACCAACCAGGGTGT-3′; TaqMan probe (mdr1), 5′-CTGTCAAGGAAGCCAATGCC; primer (β-actin): forward, 5′-AAGGC CAACCGCGAGAA-3′, and reverse, 5′-CCTCGTAGATGGGCACA-3′; and TaqMan probe (β-actin), 5′CT GCACCACCAACTGCTTAGC-3′. PCR amplification conditions were: 2 min at 94°C, 20 s at 94°C, 20 s at 54°C, and 30 s at 60°C, 45 times of cycles (FTC2000 PCR system, Funglyn, Canada). Fifteen PCR amplification products were randomly selected to carry out qualitative detection by means of gel electrophoresis of 2.0 % agarose. According to the Livak and Schmittgen (2001) derivation formula, mdr1 mRNA expression amounts of various brains were calculated.
Statistical Processing
Epileptic attack latency, IOD, and ΔCt value were expressed as mean ± standard deviation (x− ± s), and SPSS 16.0 software was used for processing. For comparison of multi-group data, one-way ANOVA was carried out. For comparison between various groups of mean values, least significant difference test and twotailed test were carried out. P<0.05 was considered that the difference was statistically significant.
Results
Animal Behavior and EEG Observation
Before administration, there was no significant difference for epileptic attack latency among various groups (P>0.05), suggesting that before administration, animals of various epileptogenic groups were in the same level, and they were comparable. After administration, compared with the model group (epileptic attack latency of rats is 31.33±2.15 min), epileptic attack latency of topiramate group and middle-dose group and high-dose group of spasmolytic powder increased, and they were respectively 80.58±3.99, 71.10± 2.04, and 75.44 ± 2.31 min, latency in which all were delayed obviously in contrast to the control group (P <0.05). It was suggested that middle-dose and highdose groups of spasmolytic powder and topiramate group had a certain anticonvulsant effect on the epilepsy model. However, for increased extent of latency, there were no significant difference among these three groups, Epileptic attack latency of low-dose group of spasmolytic powder was about 40.05±1.11 min. Compared with model group, there was no significant difference.
EEG of normal rats was mainly low amplitude (α and β). Before administration, there was no significant difference for epileptic attack levels among various models (P>0.05), and all epileptic attack levels were more than grade III. Model rats presented high-amplitude sharp wave, spike wave, spike slow wave, and multi-spike slow wave. Compared with the model group, epileptic discharge of EEG of rats in middle-dose and high-dose groups of spasmolytic powder and topiramate groups was reduced, and it was manifested that the seizure frequency and wave amplitude were reduced. For the low-dose group of spasmolytic powder, EEG showed that there was no significant change.
HE Staining and IHC
Under HE staining microscope, there was no significant change for brain tissue structures of various intervention groups and the kindling group compared with the control group. It was found that hippocampus and temporal tissue structure of rats in various intervention groups were normal, neurons and glial cells were arranged trimly, and cytomembrane was integrated. Cytoplasmic staining was clear, and there was no morphological change of degeneration and necrosis, such as karyopyknosis, chromatin concentration, etc.
Positive expressions of Pgp were mainly in cytoplasm, and a small part of expressions was in the nucleus. For brain tissues of rats in the kindling group, it was found that Pgp mainly expressed in hippocampal and temporal cortex tissues of rats. In the control group, only slight expressions of Pgp were present in a minority of cells. In addition, Pgppositive expressions of various intervention groups of spasmolytic powder and verapamil were reduced (Fig. 1) . According to the analysis of IOD values (Fig. 2) , it was found that there was a significant difference for Pgp expression between the control group and kindling group (P<0.05). Among various intervention groups, Pgp expression of middle-dose and high-dose groups of spasmolytic powder and verapamil group was significantly lower than that of the kindling group (P<0.05), but among these three groups, there was no significant difference. Also, compared with the control group, there was no significant difference (P>0.05). However, compared with kindling group, intracephalic Pgp expression of the low-dose group of spasmolytic powder had no significant change (P>0.05). Compared with the control group, there was still a significant difference (P<0.05).
RT-PCR
For mdr1 mRNA expression, there was a significant difference between the control group and the kindling group (P<0.05). Among various intervention groups, for mdr1 mRNA expression, middle-dose and high-dose groups of spasmolytic powder and verapamil group were less than the kindling group (all P < 0.05), and there was no significant difference among the three groups (P>0.05). Also, compared with the normal rat group, there was no significant difference. However, compared with the kindling group, intracephalic Pgp expression of the low-dose group of spasmolytic powder had no significant change (P>0.05). Compared with the control group, there was still a significant difference (P<0.05) (Fig. 3) . Pgp expression change trends of various groups were in line with the change of IOD value in IHC examination.
Discussion
Epilepsy is one of the chronic diseases of the nervous system with higher morbidity rate, and it has a high mortality rate. As it seriously affects the life quality of the patients, it has become a major task for researchers to investigate its pathogenesis and explore effective therapeutic regimens. At present, besides classic western medicine treatment, TCM has been widely used in the treatment of epilepsy (Li et al. 2009 ). With increasing attentions on refractory epilepsy, more and more scholars found in clinical observations that after TCM prescription, spasmolytic powder is added to treat refractory epilepsy; it can significantly improve the curative effect (Jiao 1977; Cao and Fan 2006) . It is indicated that not only spasmolytic powder has the traditional anticonvulsant effect, but also its action mechanism is related to epileptic drug resistance. According to the review of the antiepileptic history of spasmolytic powder, scorpion is an animal of Buthidae and Fig. 1 IHC showed Pgp expression distributions in hippocampus (CA1 area and CA3 area were dominant) and temporal lobe of various groups, and brown cytoplasm staining represented positive expression. It was found that Pgp expressions in hippocampus and temporal lobe of the kindling group were significantly higher than those of the control group. Among various intervention groups, low-dose group of spasmolytic powder expressed highly close to the kindling group, while middle-dose and high-dose groups of spasmolytic powder and verapamil were slightly expressed. Note: Hippocampus (×40), CA1 area (×400), CA3 area (×400), and temporal lobe (×100, ×400). I control group, II kindling group, III low-dose group of spasmolytic powder, IV middle-dose groups of spasmolytic powder, V high-dose group of spasmolytic powder, VI verapamil group centipede is an animal of Scolopendridae, and the equal-ratio compatibility of the two becomes the famous spasmolytic powder; not only spasmolytic powder is used alone, but also other compound prescriptions including the two Chinese drugs for treating epilepsy emerge in an endless stream subsequently (Xu 1985) . Hence, one can see that scorpion and centipede play a decisive role in the prescriptions of Chinese medicine treating epilepsy. There are some theoretical researches on scorpion or centipede treating epilepsy, and it is found that any of them has an antagonism effect to cardiazol-and strychnine-induced seizure (Lei 1998) . We also found that spasmolytic powder can control seizures of the Coriaria Lactone-kindling drug-resistant epileptic rat model as well as the treatment effects of topiramate in this study, but antidrug-resistant effect of scorpion and centipede has not been studied.
At present, it is recognized that Pgp overexpression in blood-brain barrier and blood-CSF is the main drugresistant mechanism of refractory epilepsy. Potschka and Löscher (2001) used microdialysis technology to detect phenytoin concentration in extracellular fluid of epileptic rat brain tissues in vivo, and it was found that after three kinds of different Pgp inhibitors (verapamil, sodium cyanide, and PSC833) were applied, all phenytoin concentrations in Fig. 2 IOD values of Pgp expressions in hippocampal CA1 (a) and temporal lobe (b) of various groups detected by IHC assay. For Pgp expression, there was a significant difference between the control group and kindling group (P<0.05). Among various intervention groups, Pgp expressions in middle-dose and high-dose groups of spasmolytic powder and verapamil group were less than that of kindling group (P<0.05). Compared with the control group, there was no significant difference. But low-dose group of spasmolytic powder had no significant change compared to the kindling group (P>0.05). In addition, there was no significant difference among the three groups: middle-dose and high-dose groups of spasmolytic powder and verapamil groups (P>0.05). Note: The groups I-VI are same as Fig. 3 . Asterisk represented the comparison with kindling group and the difference was statistically significant (P<0.05). Diamond represented the comparison with the control group and the difference was statistically significant (P<0.05) Fig. 3 mdr1 mRNA expressions in hippocampus (a) and temporal lobe (b) of various groups (the larger the ΔCT was, the expression was lower). There was a significant difference for the mdr1 mRNA expression between control group and kindling group (P<0.05). Among various drug intervention groups, compared with the kindling group, mdr1 mRNA expressions of middle-dose and high-dose groups of spasmolytic powder and verapamil group are reduced (P<0.05), but there was no significant difference compared with the control group. However, compared with the kindling group, mdr1 mRNA expression in low-dose group of spasmolytic powder had no significant change (P >0.05), and there was still a significant difference compared with the control group (P<0.05). In addition, there was no significant difference among middle-dose and high-dose groups of spasmolytic powder and verapamil groups (P>0.05). Note: The asterisk and diamond marks are the same as in Fig. 2 extracellular fluid were significantly increased. At present, the most commonly used AEDs in clinic (such as PB, PHT, CBZ, VPA, LTG, VGB, GBP, TPM, etc.) are Pgp substrates. Therefore, it is a new pathway for refractory epilepsy treatment to develop novel antiepileptic drugs with Pgp inhibition function. Verapamil is a recognized Pgp inhibitor, so we took this drug as the positive control of studying antidrug resistance of spasmolytic powder in this study.
As it is very difficult to research drug-resistant mechanism of refractory epilepsy by use of human body, it is an important research way to study the drug-resistant mechanism and new treatment ways of epilepsy at present by the use of an animal model. In this study, we used the CLkindling rat epilepsy model patented by us which was also certified as drug-resistant model (Wang et al. 2003b; Tian et al. 2009; Chen et al. 2008) . This study selected the recognized, subhuman, drug-resistant epilepsy model with wide application and used distilled water to disperse impalpable powder of spasmolytic powder to carry out intragastric administration of rats for better simulating spasmolytic powder administration method of Chinese ancient book record, rather than using commonly used Chinese herbal apozema in animal experiments. As our research team previously carried out respective antidrug-resistant studies of scorpion and centipede, and no obvious decrease of hippocampal and temporal mdr1 mRNA and Pgp overexpression was found in drug-resistant epilepsy rat model, we did not include the experiment of separate use of the two drugs in this paper.
From the result of this study, we found that spasmolytic powder had the function of inhibiting intracephalic Pgp drug transport pump and the change trends of Pgp expressions were in line with the changes of mdr1 mRNA expressions, so that the direct reason of spasmolytic powder inhibiting Pgp expression possibly lays in that spasmolytic powder affected mdr1 mRNA and then reduced the expression level of Pgp, which take an important role to reduce drug transport from the intracellular to the extracellular. Therefore, effective concentration of intracellular AEDs increased, and antidrug-resistant effect was achieved. In addition, its effects of inhibiting mdr1 mRNA expression and reducing Pgp expression were equivalent to those of verapamil. Spasmolytic powder not only had an anticonvulsant effect, but also had antiepileptic drug resistance. Also, HE staining results in this study showed that spasmolytic powder had no obvious cytotoxicity to brain tissues of rats. Therefore, as a novel Pgp inhibitor, spasmolytic powder is expected to become an effective drug for treating refractory epilepsy. Its combination with appropriate AEDs will possibly provide a new pathway for treating human refractory epilepsy which is worth studying further.
However, the current Chinese medicine study also has certain limitation. In this study, we only use spasmolytic powder recorded in classic books to research its effect on drug resistance of refractory epilepsy. Until now, it is only known that scorpion is a component containing scorpion venom, and it is a protein similar to snake venom neurotoxin. Centipede contains two toxic components similar to venom, namely histamine-like substance and hemolytic protein. Also, these components have many functions, such as treatment of intractable pain (Zhang 1985) . Therefore, it is a long process to seek antidrug-resistant effective component in spasmolytic powder for developing new drugs of treating refractory epilepsy. We hope that more and more researchers can contribute to the TCM research which may give great benefits to people in the world.
